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Abstract of JP901 2537 

PURPOSE: To obtain a new sulfonium salt having an acid unstable group at the 3-site of the phenyl group of the 
sulfonium salt and useful as a component of a chemical amplification positive resist material suitable for fine 
processing technology. CONSTITUTION: This sulfonium salt is expressed by formula I (R<1> is H, an alkyl, etc.; 
OR<2> is an acid unstable group; Y is an alkylsulfonate, etc.; n is 0, 1 or 2; m is 1 , 2 or 3; n+m:3), e.g. 
trifluoromethanesulfonic acid tris(3-t- butoxyphenyl)sulfonium salt. The exemplified substance of the compound of 
formula I having t-butyl group at the 3-site of the phenyl group and expressed by formula V can be produced by 
reacting a sulfoxide compound of formula II with a trialkylsilyl sulfonate compound of formula III (R<3> is methyl or 
t-butyl) and further reacting with a Grignard reagent of formula IV (X is Br, etc.). 
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JP-A- 09-0 12537 (Machine translation) 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Sulfonium salt characterized by being shown by the following general 
formula (l) and having at least one acid unstable radical in the 3rd place of the phenyl 
group in a molecule. 
[Formula l] 

(However, the inside Rl of a formula is a hydrogen atom, an alkyl group, an alkoxy 
group, or a dialkylamino radical, OR2 is an acid unstable radical and Y is a 
permutation, unsubstituted alkyl sulfonate, or aryl sulfonate.) n is the integer of 0 2, 
and m is the integer of 13, and the sum of n and m is 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to new sulfonium salt suitable as a 
component of the chemistry magnification positive resist ingredient suitable for 
ultra-fine processing technology. 
[0002] 

[Description of the Prior Art] While detailed-ization of a pattern rule is called for with 
high integration and high-speed-izing of LSI, promising ** of the far-ultraviolet-rays 
lithography is carried out as next-generation ultra-fine processing technology. 
Far-ultraviolet-rays lithography is possible also for 0.3-0.4-micrometer processing, and 
the pattern formation with a perpendicularly near side attachment wall of it becomes 
[ as opposed to / when the low resist ingredient of light absorption is used / a 
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substrate ] possible, moreover - as the light source of recent years and far ultraviolet 
rays -- high the technique of using a brightness KrF excimer laser attracts attention, 
in order to use this as mass production technology, light absorption is low and the high 
sensitivity resist ingredient is demanded. 

[0003] Sensibility, resolution, and dry etching resistance are high, and the chemistry 
magnification positive-resist ingredients (JP,2-27660,B, JP,63 27829,A, etc.) which 
made the catalyst the acid developed in recent years from such a viewpoint have the 
outstanding description, and are resist ingredients especially promising for 
far-ultraviolet-rays lithography. 

[0004] In this case, in the chemistry magnification positive -resist ingredient, it is 
known that the acid generator to blend will have big effect on the function as a 
chemistry magnification positive -resist ingredient especially. The onium salt shown 
below is mentioned as a typical thing of such an acid generator. 
[0005] 
[Formula 2] 

[0006] The above-mentioned onium salt has the effectiveness of suppressing the film 
decrease at the time of development while it will reduce the solubility to the alkali 
water solution of a resist ingredient if it is blended as a resist component since itself is 
an oil solubility compound. 

[0007] However, since it is the decomposition product mist beam oil solubility which in 
the case of a positive -resist ingredient is generated when an acid generator absorbs a 
high energy line, this decomposition product cannot reduce the dissolution rate to the 
alkali water solution of the exposure section, and cannot enlarge the alkali dissolution 
rate ratio (it is called dissolution contrast) of the exposure section and an unexposed 
part. For this reason, the chemistry magnification positive-resist ingredient using the 
above-mentioned onium salt had the fault of definition being low, and a pattern 
configuration having not become a rectangle but becoming the forward tapered shape 
of trapezoidal shape on the occasion of alkali development since the omission nature of 
the exposure section is bad. 

[0008] Then, in order to solve this problem, introduce into the p-th place of a 
triphenylsulfonium salt the tert-butoxy radical which is an acid unstable radical, the 
phenol derivative which has alkali solubility in an operation of the acid disassembled 
and generated by high energy line exposure is made to generate, and enlarging 
dissolution contrast is performed (refer to Japanese Patent Application No. No. 317626 
[ six to ]). However, even if it used the sulfonium salt which produces such a phenol 
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derivative, when it exposed on a substrate with a low reflection factor, it was difficult to 
obtain what is satisfied in respect of resolution. 

[0009] This has the low transmission near 250nm of the above-mentioned sulfonium 
salt, and in order to reduce the permeability as resist film, when it exposes using a 
substrate with a low reflection factor, the optical reinforcement in the resist film upper 
part and the lower part differs, a difference appears in the yield of an acid, and it is 
considered for reducing definition. 

[00 10] Moreover, the conventional chemistry magnification positive -resist ingredient If 
the neglect time amount from exposure to PEB (Post Exposure Bake) becomes long 
when far ultraviolet rays, an electron ray, and X ray lithography are performed When 
pattern formation is carried out, the Rhine pattern becomes T"top configuration, 
namely, there is a problem [referred to as PED (PostExposure Deley)] that the pattern 
upper part becomes thick. This is considered for the solubility of a resist film front face 
to fall, and serves as a big fault in the case of presenting practical use. For this fault, 
the conventional chemistry magnification positive-resist ingredient 
[reference W.Hinsberg, et.al. and J.Photopolym.Sci.Technol. with the problem of 
spoiling dimension control even if it makes dimension control at a lithography process 
difficult and faces substrate processing using dry etching, .6 (4), 535-546(1993)., 
TKumada, etial., J.Photopolym.Sci.Technol., and 6(4)571574(1993). - ] . This problem 
is solved and there is still no satisfying chemistry magnification positive -resist 
ingredient. 

[0011] In the chemistry magnification positive -resist ingredient, the cause of the 
problem of PED is considered that the basic compound in air is involving greatly. The 
acid of a resist film front face generated by exposure reacts [ the basic compound in air, 
and ], and deactivates, and since the amount of the acid which deactivates so much will 
increase if the neglect time amount to PED becomes long, decomposition of an acid 
unstable radical stops being able to happen easily. Therefore, a refractoryized layer is 
formed in a front face, and a pattern serves as T-top configuration. 

[0012] In addition, since the effect of the basic compound in air can be suppressed by 
adding a basic compound in this case, it is known that there is effectiveness also in 
PED— **** (JP,5-232706,A, 5 249683 official report, etc.) - the basic compound used 
here according to examination of this invention person It turned out that are not 
incorporated by volatilization in the resist film, or compatibility with each component 
of a resist ingredient is bad, a problem is in the repeatability of effectiveness since 
distribution in the resist film is uneven, and definition is moreover dropped. 
[0013] Therefore, development of the new component which gives the chemistry 
magnification positive -resist ingredient of high ' performance without the 
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above-mentioned problem is desired. 

[0014] This invention was made in view of the above-mentioned situation, and aims at 
offering new sulfonium salt suitable as a component of the chemistry magnification 
positive-resist ingredient which has the high definition suitable for ultra-fine 
processing technology. 
[0015] 

[Means for Solving the Problem and its Function] this invention person makes the 
trialkylsilyl sulfonate shown by the diaryl sulfoxide shown by the following general 
formula (2) like the following reaction formula, and the following general formula (3) as 
a result of repeating examination wholeheartedly, in order to attain the 
above-mentioned purpose react. Furthermore, by making the GURINTYA reagent 
shown by the following general formula (4) which can be prepared at the reaction of 
3-tert-butoxy phenyl chloride and metal magnesium react It found out that the new 
sulfonium salt which has a tert-butoxy radical in the 3rd place of the phenyl group 
shown by the following general formula (la) was obtained. Furthermore, deprotection 
of the tert-butoxy radical of the sulfonium salt shown by this following general formula 
(la) is carried out with an acid. With a conventional method, a tert-butoxycarbonyl 
radical, a tert-butoxy carbonylmethyl radical, By making the acid unstable radical 
which consists of a trialkylsilyl group, a te trahy drop yr any 1 group, a methoxymethyl 
radical, etc: permute by the 3rd place of a phenyl group The following new-type (l) 
sulfonium salt which has at least one acid unstable radical in the 3rd place of a phenyl 
group is obtained. It was suitable as a component of the chemistry magnification 
positive-resist ingredient which has the high definition to which the sulfonium salt of 
this above-mentioned formula (l) fitted ultra-fine processing technology, and found out 
that power could greatly be demonstrated especially in far- ultra violet-rays lithography. 
[0016] 
[Formula 3] 

(However, for the inside Rl of a formula, it is a hydrogen atom, an alkyl group, an 
alkoxy group, or a dialkylamino radical, OR2 is an acid unstable radical, and R3 is a 
methyl group or tert-butyl.) Y is a permutation, unsubstituted alkyl sulfonate, or aryl 
sulfonate, n is the integer of 0"2, and m is the integer of 1-3, and the sum of n and m is 
3. 

[0017] Namely, the sulfonium salt of the above-mentioned formula (l) of this invention 
Although the alkali solubility of the compound itself is low, they are the moisture in the 
acid generated by decomposition by high energy line exposure, and a resist ingredient, 
and an operation of PEB (Post Exposure Bake). An acid unstable radical decomposes 
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efficiently, and since a carboxylicacid part generates when it has the third class 
carboxylate radical like the high phenol part of alkali solubility, or a 
tert-butoxycarbonyl methyloxy radical, bigger dissolution contrast can be acquired. 
[0018] Therefore, the sulfonium salt of the above-mentioned formula (l) can 
demonstrate the engine performance which was excellent as an acid generator of a 
chemistry magnification positive-resist ingredient. The resist ingredient containing the 
sulfonium salt of the above-mentioned formula (l) When it has big dissolution contrast 
and the light source near 250nm is especially used according to the effectiveness of the 
acid unstable radical of the sulfonium salt of the above-mentioned formula (l) By 
permuting the oxygen atom by the 3rd place which cannot take a sulfur atom and 
resonating structure, it is possible to raise the permeability near 250nm with a 
non-permuted thing more than equivalent, and, so, the resist image which has high 
resolution and the wide range depth of focus can be acquired. 

[0019] That is, this invention is shown by the (A) following general formula (l), and the 
sulfonium salt characterized by having at least one acid unstable radical in the 3rd 
place of the phenyl group in a molecule is offered. 
[0020] 
[Formula 4] 

(However, the inside Rl of a formula is a hydrogen atom, an alkyl group, an alkoxy 
group, or a dialkylamino radical, OR2 is an acid unstable radical and Y is a 
permutation, unsubstituted alkyl sulfonate, or aryl sulfonate.) n is the integer of 0"2, 
and m is the integer of 13, and the sum of n and m is 3. 

[0021] Hereafter, when it explains per this invention and also to a detail, the new 
sulfonium salt of this invention is shown by the following general formula (l), and has 
at least one acid unstable radical in the 3rd place of the phenyl group in a molecule. 
[0022] 
[Formula 5] 

(However, the inside Rl of a formula is a hydrogen atom, an alkyl group, an alkoxy 
group, or a dialkylamino radical, OR2 is an acid unstable radical and Y is a 
permutation, unsubstituted alkyl sulfonate, or aryl sulfonate.) n is the integer of 0-2, 
and m is the integer of 1-3, and the sum of n and m is 3. 

[0023] In the above-mentioned formula (l), Rl is a hydrogen atom, an alkyl group, an 
alkoxy group, or a dialkylamino radical, the thing of the carbon numbers 1-8, such as a 
methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl, sec-butyl, 
tert-butyl, a hexyl group, and a cyclone xyl radical, is concretely suitable for it as an 
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alkyl group, and a methyl group, an ethyl group, an isopropyl group, and tert-butyl are 
used more preferably especially. As an alkoxy group, the thing of the carbon numbers 
1*8, such as a methoxy group, an ethoxy radical, a propoxy group, an isopropoxy group, 
an n-butoxy radical, a sec-butoxy radical, a tertbutoxy radical, a HEKISHIROKISHI 
radical, and a SHIKUROHEKI sildxy radical, is suitable, and a methoxy group, an 
ethoxy radical, an isopropoxy group, and a tert-butoxy radical are used more preferably 
especially. Although the amino group which has the alkyl group of the carbon numbers 
1-4, such as a dimethylamino radical, a diethylamino radical, and a dipropylamino 
radical, is used as a dialkylamino radical, a dimethylamino radical is desirable 
especially. 

- [0024] OR2 is an acid unstable radical. Here, as an acid unstable radical, acetals, such 
as trialkylsilyloxy radicals, such as the third class carboxylate radicals, such as 
carbonate radicals, such as the third class alkoxy groups, such as a tert-butoxy radical, 
and a tert'buthoxycarbonyloxy radical, and a tert-butoxycarbonyl methyloxy radical, a 
trimethylsilyloxy radical, a triethyl silyloxy radical, and a tert-butyldimethylsilyloxy 
radical, a tetrahydropyranyloxy radical, a methoxymethyloxy radical, and an ethoxy 
ethyloxy radical, or a ketal radical is mentioned, for example. 

[0025] Moreover, Y is a permutation, unsubstituted alkyl sulfonate, or aryl sulfonate, 
for example, trifluoromethane sulfonate, nonafluorobutane sulfonate, and p-toluene 
sulfonate are suitable for it. n is the integer of 0 2, and m is the integer of 13, and the 
sum of n and m is 3. 

[0026] In addition, if the sulfonium salt which has a p-toluenesulfonic-acid anion 
(p-toluene sulfonate) in a counter anion (Y-) is used as a component of a resist 
ingredient especially in this invention Since effect of deactivation of an acid with the 
basic compound in air, the effectiveness, i.e., the resist film front face, of the 
p-toluenesulfonic-acid anion, can be made very small, Formation of a surface refractory 
layer can be suppressed, and it is good, and PED stability can fully solve the problem of 
the surface refractory layer which caused T-top configuration, i.e., the problem of PED, 
and can obtain better sensibility. 

[0027] As sulfonium salt of such an above-mentioned formula (l), the following are 
illustrated concretely, namely, as sulfonium salt which has a tert-butoxy radical as an' 
acid unstable radical For example, trifluoro methansulfonic acid (3"tert-butoxy phenyl) 
diphenyl sulfonium, P-toluenesulfonicacid (3 -tert-butoxy phenyl) diphenyl sulfonium, 
Nonafluorobutane sulfonic-acid (3 -tert-butoxy phenyl) diphenyl sulfonium, Trifluoro 
methansulfonic acid bis(3"tert-butoxy phenyl) phenyl sulfonium, P- toluene sulfonic- acid 
bis(3'tert-butoxy phenyl) phenyl sulfonium, Nonafluorobutane sulfonic-acid 
bis(3-tert-butoxy phenyl) phenyl sulfonium, Trifluoro methansulfonic acid tris 
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(3-tert-butoxy phenyl) sulfcmium, P-toluenesulfonicacid tris (3tert-butoxy phenyl) 
sulfonium, Nonafluorobutane sulfonic-acid tris (3-tert-butoxy phenyl) sulfonium, 
Trifluoro methansulfonic acid (3tertbutoxy phenyl) bis(4-dimethylamino phenyl) 
sulfonium, P-toluenesulfonicacid (3 tert butoxy phenyl) bis(4-dimethylamino phenyl) 
sulfonium, Nonafluorobutane sulfonic-acid (3-tert-butoxy phenyl) bis(4dimethylamino 
phenyl) sulfonium, Trifluoro methansulfonic acid bis(3*tert-butoxy phenyl) 
(4-dimethylamino phenyD sulfonium, P- toluene sulfonic -acid bis(3-tert"butoxy phenyl) 
(4-dimethylamino phenyl) sulfonium, nonafluorobutane sulfonic-acid bis(3-tert butoxy 
phenyl) (4-dimethylamino phenyl) sulfonium, etc. are mentioned. 

[0028] As sulfonium salt which has a tert-buthoxycarbonyloxy radical as an acid 
unstable radical Trifluoro methansulfonic acid bis (3 -tert-buthoxycarbonyloxy phenyl) 
phenyl sulfonium, P- toluene sulfonic- acid bis (3 "tert-buthoxycarbonyloxy phenyl) phenyl 
sulfonium, Trifluoro methansulfonic acid tris (3 "tert-buthoxycarbonyloxy phenyl) 
sulfonium, P-toluenesulfonic-acid tris (3 -tert-buthoxycarbonyloxy phenyl) sulfonium, 
Nonafluorobutane sulfonic-acid tris (3 "tert-buthoxycarbonyloxy phenyl) sulfonium, 
Trifluoro methansulfonic acid (3 -tert-buthoxycarbonyloxy phenyl) bis (4-dimethylamino 
phenyl) sulfonium, P- toluene sulfonic acid (3 -tert-buthoxycarbonyloxy phenyl) 
bis (4-dimethylamino phenyl) sulfonium, Trifluoro methansulfonic acid 
bis(3-tert"buthoxycarbonyloxy phenyl) (4-dimethylamino phenyl) sulfonium, 
P-toluenesulfonicacid bis(3'tert-buthoxycarbonyloxy phenyl) (4-dimethylamino phenyl) 
sulfonium, Nonafluorobutane sulfonic-acid bis (3 tert-buthoxycarbonyloxy phenyl) 
(4-dimethylamino phenyl) sulfonium etc. is mentioned. 

[0029] As sulfonium salt which has a tert-butoxycarbonyl methyloxy radical as an acid 
unstable radical Trifluoro methansulfonic acid bis (3 -tert-butoxycarbonyl methyloxy 
phenyl) phenyl sulfonium, P- toluene sulfonic -acid bis(3 "tert-butoxycarbonyl methyloxy 
phenyl) phenyl sulfonium, Trifluoro methansulfonic acid tris (3 tert-butoxycarbonyl 
methyloxy phenyl) sulfonium, Nonafluorobutane sulfonic-acid tris 
(3-tert-butoxycarbonyl methyloxy phenyl) sulfonium, Trifluoro methansulfonic acid 
(3-tert-butoxycarbonyl methyloxy phenyl) bis(4"dimethylamino phenyl) sulfonium, 
P-toluehesulfonic-acid bis (3 tert-butoxycarbonyl methyloxy phenyl) (4-dimethylamino 
phenyl) sulfonium etc. is mentioned. 

[0030] As sulfonium salt which has an acetal or a ketal radical as an acid unstable 
radical As a thing with a tetrahydropyranyl group, trifluoro methansulfonic acid bis (3 
-(2-tetrahydropyranyl)- oxy-phenyl) phenyl sulfonium, Trifluoro methansulfonic acid 
tris (3 -(2-tetrahydropyranyl)* oxy-phenyl) sulfonium, Nonafluorobutane sulfonic-acid 
tris (3 -(2-tetrahydropyranyl) - oxy-phenyl) sulfonium, Trifluoro methansulfonic acid (3 
-(2-tetrahydropyranyl)- oxy-phenyl) bis (4-dimethylamino. phenyl) sulfonium, As what 



p-toluenesulfoiiic-acid bis(3 (2-tetrahydropyranyl)' oxy-phenyO (4-dimethylarnino 
phenyl) sulfonium etc. is mentioned, and has a methoxymethyl radical Trifluoro 
methansulfonic acid bis(3-methoxymethyloxy phenyl) phenyl sulfonium, Trifluoro 
methansulfonic acid tris (3-methoxymethyloxy phenyl) sulfonium, Nonafluorobutane 
sulfonicacid tris (3-methoxymethyloxy phenyl) sulfonium, Trifluoro methansulfonic 
acid (3-methoxymethyloxy phenyl) bis (4-dimethylamino phenyO sulfonium, 
p -toluenesulfonic-acid bis(3-methoxymethyloxy phenyl) (4-dimethylamino phenyO 
sulfonium, etc. are mentioned. 

[0031] As sulfonium salt which has a trialkylsilyloxy radical as an acid unstable radical 
Trifluoro methansulfonic acid bis(3-trimethylsilyloxy phenyl) phenyl sulfonium, 
P-toluenesulfonic-acid bis(3"triethyl silyloxy phenyl) phenyl sulfonium, Trifluoro 
methansulfonic acid tris (3-trimethylsilyloxy phenyl) sulfonium, Nonafluorobutane 
sulfonic-acid tris (3 _ trimethylsilyloxy phenyO sulfonium, Trifluoro methansulfonic acid 
(3-triethyl silyloxy phenyl) bis (4-dimethylamino phenyl) sulfonium, 
p -toluenesulfonicacid bis (3-trimethylsilyloxy phenyl) (4-dimethylamino phenyl) 
sulfonium, etc. are mentioned. 

[0032] The sulfonium salt of the above-mentioned formula (l) of this invention is 
compoundable with the following paths. That is, the 3-halogenation-tert-butoxy 
benzene shown by the following general formula (7) which is made to carry out 
condensation of the isobutene shown by 3-halogenation phenol first shown, for example 
by the following general formula (5) and the following general formula (6) with an acid, 
and is obtained is made to react with THF Nakakane group magnesium with a 
conventional method, and it considers as 3 tert"butoxy phenyl GURINIYA (GURINIYA 
reagent) shown by the following general formula (4). Next, the sulfonium salt which 
has a 3-tert-butoxy phenyl group as an acid unstable radical shown by the following 
general formula (la) is compoundable by making the trialkylsilyl sulfonate shown by 
the following general formula (3) react to the sulfoxide shown by the following general 
formula (2) in an organic solvent, and making the GURINIYA reagent of the following 
formula (4) react further. 
[0033] 
[Formula 6] 

(However, the inside Rl, R2, R3, Y, m, and n of a formula is the same as that of the 
above respectively, and X is a bromine atom or a chlorine atom.) 

[0034] In the above-mentioned reaction, the reaction of the isobutene of 3-halogenation 
phenol of the above-mentioned formula (5) and the above-mentioned formula (6) can be 
performed according to J. "the fourth edition of an experimental science lecture, 
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organic synthesis 2, p200, the edited by Chemical Society of Japan, Maruzen", and 
"Holcombe and T.Livinghouse J.Org.Chem., 111-115.51. (1986)." In this case, when 
making 3-halogenation phenol of the above-mentioned formula (5), and the isobutene of 
the above-mentioned formula (6) react, 3-halogenation phenol of a formula (5) is 
received in the isobutene of a formula (6). 1-10 mols, That of ** especially added at a 
rate of 0.010.05 mols 0.010.1 mols to 3-halogenation phenol of a formula (5) in 
addition by making strong acid, such as trifluoro methansulfonic acid, into a catalyst 
with the rate of 3"5 mols is desirable. Moreover, as for a reaction, it is desirable in 
organic solvents, such as a methylene chloride, to carry out in a -40"70 degree C 
temperature requirement for 0.5 to 4 hours. 

[0035] moreover, as a sulfoxide of the above-mentioned formula (2) A diphenyl sulfoxide, 
the bis(3, 4G tert-butoxy phenyl) sulfoxide shown by the following formula (2a), The 
bis(4*tert-butoxy phenyl) sulfoxide shown by the following formula (2b), It is desirable 
to use the bis(4-dimethylamino phenyl) sulfoxide shown by the following formula (2c), 
the bis(3"tert"butoxy phenyl) sulfoxide shown by the following formula (2d) which is the 
condensation product of the GURINIYA reagent of the above-mentioned formula (4) 
and a thionyl chloride. 
. [0036] 
[Formula 7] 

[0037] In addition, composition of these sulfoxides compound can be performed 
according to an approach given in Japanese Patent Application No. No. 26171 [ six to ]. 
[0038] For example, when obtaining the compound of the above-mentioned formula (2b)/ 
it can carry out by the approach of making a thionyl chloride react to p -tert-butoxy 
phenyl GURINIYA shown by the following formula (A). 
[0039] 
[Formula 8] 

(X shows chlorine or a bromine atom.) 

[0040] In this case, it is desirable to perform a reaction in a methylene chloride and the 
organic solvent of THF. Moreover, in case a thionyl chloride is made to react to a 
GURINIYA reagent, 1-/6 - 1/2 mol of thionyl chlorides is preferably dropped at 1 / a rate 
of 3 - 1/2- mol to a GURINIYA reagent, and -78 degrees C - 70 degrees C of reaction 
conditions are -60 degrees C - 10 degrees C preferably, and drop time is 45 - 90 minutes 
preferably for 10 to 120 minutes. After reaction termination can obtain the purpose 
compound for a solvent layer with recrystallization or a column chromatography after 
rinsing, desiccation, and concentration. 
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[0041] New sulfonium salt with one 3-tert-butoxy phenyl group is compoundable with 
this invention by using sulfoxides, such as the above-mentioned formula (2a), (2b), (2c), 
or a diphenyl sulfoxide, as a raw material. Moreover, new sulfonium salt with three 

3- tert-butoxy phenyl groups is compoundable by using the sulfoxide of the 
above-mentioned formula (2d) for a raw material. 

[0042] Moreover, the new sulfonium salt with two 3-tert-butoxy phenyl groups is 
compoundable by making the aryl GURINIYA reagent indicated to be the 
bis(3-tert-butoxy phenyl) sulfoxide of the above-mentioned formula (2d) by the 
following formula (8), for example, phenyl GURINIYA, 4-tert-butoxy phenyl GURINIYA, 

4- dimethylamino phenyl GURINIYA, etc. react. 
[0043] 

[Formula 9] 

(The inside Rl, R3, Y, X, m, and n of the above-mentioned formula is the same as that 
of the above respectively.) 

[0044] In addition, when what has a tert-butoxy radical is used at least for the 2nd 
place and 2' like a bis(2, 4"G tert-butoxy phenyl) sulfoxide as a sulfoxide of the 
above-mentioned formula (2), the purpose compound cannot be obtained because of a 
solid trauma. It is also the same as when what has a tetrahydropyranyloxy radical at 
least in the 2nd place and 2' is used. 

[0045] Moreover, in the synthesis method of the sulfonium salt by the reaction of the 
phenol or anisole which is the conventional technique, and a thionyl chloride, or a 
sulfoxide compound, it may differ from an alt. substitution product and the Para 
substitution product with the reagent used since there is an active site of a phenol with 
the ortho position and the two para positions, and especially a meta-substitution 
product cannot be obtained. Furthermore, since hydrogen chloride gas occurs in the 
system of reaction at this reaction, it is difficult to compound a compound with an acid 
unstable radical like tert-butoxy benzene in a raw material. On the other hand, by the 
approach of this invention, since only a meta-substitution product is obtained 
quantitatively, the GURINIYA reagent is used and the mineral salt of a magnesium 
chloride etc. only generates instead of being hydrogen chloride gas, decomposition of an 
acid unstable radical does not advance. 

[0046] In addition, although the 3-tert-butoxy phenyl GURINIYA reagent was used for 
the raw material of a sulfoxide and sulfonium salt in the above-mentioned synthesis 
method, even if it uses the GURINIYA reagent which was made to react with metal 
magnesium and was prepared, the sulfonium salt of the above-mentioned formula (l) is 
compoundable [ the hydroxyl group of 3-halogenation phenol is protected by the 
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protective group from which it can be desorbed with inactive and an acid, for example, 
a tetrahydropyranyl group, to a GURINIYA reagent, and ]. 

[0047] Especially in the above-mentioned reaction, it is desirable it to be suitable to 
mix 1-5 mols of trialkylsilyl sulfonate of the above-mentioned formula (3) at a rate of 
2-3 mols, and to add especially 1-5 mols of GURINIYA reagents of the above-mentioned 
formula (4) or the above-mentioned formula (8) at a rate of 2-3 mols to the sulfoxide of 
the above-mentioned formula (2) to the sulfoxide of the above-mentioned formula (2). 
Furthermore, as for these reactions, it is desirable under existence of organic bases, 
such as triethylamine and a pyridine, to carry out in organic solvents, such as THF and 
a methylene chloride, in order to prevent the desorption of the tert-butoxy radical by 
the acid impurity of the minute amount which exists in the trialkylsilyl sulfonate of the 
above-mentioned formula (3). In addition, although especially the reaction condition of 
these reactions is not restricted, it is desirable to consider as the reaction temperature 
of 0-10 degrees C. 

[0048] Furthermore, in this invention, the new sulfonium salt shown by the following 
general formula (l) which has the acid unstable radical made into the purpose in the 
3rd place of a phenyl group can be obtained by carrying out deprotection of the 
tert-butoxy radical of the sulfonium salt of the above-mentioned formula (la) with an 
acid, and permuting the hydrogen atom of a phenolic hydroxyl group with a 
conventional method by acid unstable radicals, such as a tert butoxycarbonyl radical, a 
tert-butoxy carbonylmethyl radical, a trialkylsilyl group, a tetrahydropyranyl group, 
and a methoxymethyl radical. 
[0049]. 
[Formula 10] 

(However, the inside Rl, R2, Y, n, and m of the above-mentioned formula is the same as 
that of the above respectively.) 

[0050] Thus, the new sulfonium salt of the above-mentioned formula (l) of this 
invention obtained It is what is suitably used as an acid generator of a chemistry 
magnification positive -resist ingredient. Although the sulfonium salt of this formula (l) 
can be blended as an acid generator and can be prepared as a chemistry magnification 
positive-resist ingredient of binary system (an organic solvent, alkali fusibility resin, 
acid generator) or three -component system (an organic solvent, alkali fusibility resin, 
an acid generator, lysis inhibition agent) It is suitable to prepare as a chemistry 
magnification positive -resist ingredient of three-component system especially. 
[0051] in this case, if it is desirable that it takes the 0.5 to 15 section (the weight 
section and the following the same) for the 2 - 8 section and it does not fulfill the 0.5 
sections to the alkali fusibility resin 100 weight section, there are few acid yields at the 
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time of exposure, sensibility and resolving power may be inferior, if the 15 sections are 
exceeded, the permeability of a resist may fall, and especially the loadings of the 
sulfonium salt of the above-mentioned formula (l) as an acid generator may be inferior 
in resolving power 

[0052] In addition, although the operation of the resist ingredient with which the 
sulfonium salt of the above-mentioned formula (l) was blended, optical operation, etc. 
can adopt a well-known lithography technique and can perform it, especially its 
above-mentioned resist ingredient is the optimal to detailed patterning by 254-193nm 
far-ultraviolet light and the electron ray. 
[0053] 

[Effect of the Invention] The new sulfonium salt of the above-mentioned formula (l) of 
this invention By having introduced the acid unstable radical into the 3rd place of the 
phenyl group of the sulfonium salt which is an acid generator By being able to enlarge 
dissolution contrast of the exposure section and an unexposed part, introducing an 
oxygen atom into the 3rd [ further ] place, and having prevented from taking 
resonating structure of a sulfur atom Since the transmission near 250nm can be raised 
a non-permuted triphenyl phosphonium salt and more than equivalent and the 
transmission as a resist ingredient can be raised as a result, it is effective as a 
component of the chemistry magnification positive resist ingredient which has the high 
definition suitable for ultra-fine processing technology. 
[0054] 

[Example] Although an example and the example of a comparison, and the example of 
combination are shown and this invention is explained concretely hereafter, this 
invention is not restricted to the following example. In addition, each section in each 
example is the weight section. 
[0055] [Example l] 

Synthetic bis(3"tert-butoxy phenyl) sulfoxide 17.8g (0.052 mols) of trifluoro 
methansulfonic acid tris (3"tert-butoxy phenyl) sulfonium was dissolved in THF52g, 
and it cooled in the iced water bath. The reaction was riped for 30 minutes, 
trie thy lamine 5.3g (0.052 mols) having been added to this, and having been dropped, 
controlling trimethylsilyl trifluoromethane sulfonate 28. 6g (0.13 mols) not to exceed 10 
degrees C, and having used reaction temperature as 0-10 degrees C. It was dropped 
controlling the GURINIYA reagent which used 3-terfc-butoxy chlorobenzene 24. Og (0.13 
mols), metal magnesium 3.2g (0.13 mols), and THF40g for this solution, and was 
prepared with the conventional method not to exceed 10 degrees C. Furthermore, the 
reaction was riped for 30 minutes, having used reaction temperature as 0"10 degrees C. 
After adding 300g of ammonium-chloride water solutions to reaction mixture 20% and 
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performing a halt and liquid separation of a reaction, chloroform 300g was added to the 
organic layer. After rinsing an organic layer twice using 200g of water, reduced 
pressure distilling off of the solvent was carried out, and oily matter was obtained. 
When this oily matter was applied to the column chromatography (silica gel- an extract, 
chloroform-methanol), trifluoro methansulfonic acid tris (3-tert-butoxy phenyl) 
sulfonium of the yield of 10. 5g (29% of yield) and 99% of purity was isolated. 
[0056] The result of the nuclear-magnetic-resonance spectrum (NMR) of the obtained 
trifluoro methansulfonic acid tris (3-tert-butoxy phenyO sulfonium, an infrared 
spectrum (IR), an elemental- analysis value, and an ultraviolet absorption spectrum 
(UV) is shown below. In addition, the value of the ultraviolet absorption spectrum of 
trifluoro methansulfonic acid triphenylsulfonium and trifluoro methansulfonic acid tris 
(4-tert-butoxy phenyl) sulfonium is also shown as an example of a comparison. 
[0057] 

[Formula 11] 

(a) 1.25 Singlet 27H(b)7.05-7.06 Triplet 3H(c) (e)7.25"7.29 Multiplet 6H(d)7.5 1-7.57 
Triplet 3HIR:(cm-l) 2980, 1587, 1564, 1477, 1423, 1394, 1369, 1263, 1259, 1159, 1031, 
933, 912, 638 

Elemental-analysis value: (%) C31H3906S2F3 theoretical value C:59.2 H:6.2 analysis 
value C:59.1 H:6.1 [0058] 
[Table 1] 

[0059] [Example 2] Except using phenyl GURINIYA instead of 3-tert-butoxy phenyl 
GURINIYA of an example 1, when reacted like the example 1, trifluoro methansulfonic 
acid bis(3"tert-butoxy phenyl) phenyl sulfonium was obtained at 98% of purity, and 35% 
of yield. 

[0060] [Example 3] Except using a diphenyl sulfoxide instead of the sulfoxide of an 
example 1, when reacted like the example 1, trifluoro methansulfonic acid 
(3-tert-butoxy phenyl) diphenyl sulfonium was obtained at 98% of purity, and 27% of 
yield. 

[0061] [Example 4] Except using a bis(4-dimethylamino phenyl) sulfoxide instead of the 
sulfoxide of an example 1, when reacted like the example 1, trifluoro methansulfonic 
acid (3-tert-butoxy phenyl) bis(4-dimethylamino phenyl) sulfonium was obtained at 
98% of purity, and 27% of yield. 

[0062] [Example 5] Except using 4-dimethylamino phenyl GURINIYA instead of the 
GURINIYA reagent of an example 1, when reacted like the example 1, trifluoro 
methansulfonic acid bis (3-tert-butoxy phenyl) (4-dimethylamino phenyl) sulfonium was 
obtained at 98% of purity, and 33% of yield. 

[0063] [Examples 6-10] ****** made to react like examples 1-5 and the sulfonium salt 
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which has p-toluenesulfonic acid in the respectively following counter anions were 
obtained except using the trime thy lsilyl-p -toluene sulfonate (113-117 degrees C of 
boiling points, 0.5 - 0.6mmHg) obtained by making p toluenesulfonic acid and 
trimethylsilyl chloride react with a conventional method instead of the trimethylsilyl 
trifluorome thane sulfonate used in the examples 1"5. 

Example 6:p-toluenesulfonic-acid tris (3-tert-butoxy phenyl) sulfonium 99% of purity 
35% example 7of yield "p-toluenesulfonic-acid bis(3-tert*butoxy phenyl) phenyl 
sulfonium 99% of purity 28% Example 8of Yield *p- toluene sulfonic- acid (3-tert-butoxy 
phenyl) diphenyl sulfonium 99% of purity 25% example 9of yield :p - toluene sulfonic- acid 
(3-tert-butoxy phenyl) bis(4-dimethylamino phenyl) sulfonium 97% of purity The 31% 
example 10 of yield- P-toluenesulfonicacid bis(3"tert-butoxy phenyl) (4-dimethylamino 
phenyl) sulfonium 98% of purity 32% [0064] of yield [Examples 11-15] ****** made to 
react like examples 1"5 and the sulfonium salt which has a nonafluorobutane sulfonic 
acid in the respectively following counter anions were obtained except using the 
trimethylsilyl nonafluorobutane sulfonate obtained by making a nonafluorobutane 
sulfonic acid and trimethylsilyl chloride react with a conventional method instead of 
the trimethylsilyl trifluoromethane sulfonate used in the examples 1-5. 
Example 11 -nonafluorobutane sulfonicacid tris (3-tert-butoxy phenyl) sulfonium 99% 
of purity 31% example 12of yield ^nonafluorobutane sulfonic-acid bis(3"tert-butoxy 
phenyl) phenyl sulfonium 99% of purity The 28% example 13 of yield - A 
nonafluorobutane sulfonic acid (3-tert-butoxy phenyl) diphenyl sulfonium 99% of purity 
The 18% example 14 of yield : A nonafluorobutane sulfonic acid (3-tert-butoxy phenyl) 
bis(4dimethylamino phenyl) sulfonium 98% of purity 27% example 15of 
yield -nonafluorobutane sulfonic-acid bis(3"tert-butoxy phenyl) (4-dimethylamino 
phenyl) sulfonium 97% of purity 25% [0065] of yield [Examples 16-19] Deprotection of 
the new sulfonium salt which has the terrt-butoxy radical obtained in the examples 
1-15 in the 3rd place is carried out in a methanol or ethanol using the same sulfonic 
acid as a counter anion (for example, trifluoromethane sulfonate and p -toluene 
sulfonate). After obtaining corresponding 3-hydroxyphenyl sulfonium salt almost 
quantitatively, The sulfonium salt which has an acid unstable radical as shown below 
by using G tert-butyl-JIKARUBONETO or chloroacetic-acid-tert-butyl, and a 
dihydropyran with a conventional method in the 3rd place of a phenyl group was 
compounded. 

Example 16- NONARI fluoro butane sulfonic-acid bis(3"tert-buthoxycarbonyloxy 
phenyl) phenyl sulfonium 98% of purity, The 23% example 17 of yield: Trifluoro 
methansulfonic acid (3"tert-butoxycarbonyl methyloxy phenyl) diphenyl sulfonium 98% 
of purity, The 25% example 18 of yield: P-toluenesiilfonic-acid 
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(3-tert-buthoxycarbonyloxy phenyl) diphenyl sulfonium 98% of purity, The 19% 
example 19 of yield* Nonafluorobutane sulfonicracid tris (3-tert-butoxycarbonyl 
methyloxy phenyl) sulfonium 98% of purity, 18% [0066] of yield The molar extinction 
coefficient of an ultraviolet absorption spectrum [ in / the 4th place / as a substitution 
product (3 "tert-butoxy phenyl sulfonium salt) and an example of a comparison / the 3rd 
place / 248nm of a substitution product (4tert*butoxy phenyl sulfonium salt) ] of the 
new sulfonium salt of the above-mentioned examples 1*10 is shown in Table 2. 
[0067] It turned out that the effectiveness shows up most greatly in tris (tert-butoxy 
phenyl) sulfonium salt with many tert-butoxy phenyl groups . by the ability lessening 
248nm light absorption when the sulfonium salt of this invention is not the 4th place 
and has a tert-butoxy radical in the 3rd place so that clearly from the result of Table 2. 
[0068] 
[Table 2] 

[0069] [The examples 1"14 of combination and examples 1*5 of comparison 
combination] Polyhydroxy styrene which is shown by the following formula (Polym.l) 
as shown in Tables 3 and 4 and which protected the hydrogen atom of a hydroxyl group 
by the tert-BUTOSHIKI carbonyl group partially, The polyhydroxy styrene which is 
shown by the polyhydroxy styrene or the following type (Polym.3) which is shown by 
the following formula (Polym.2), and which protected the hydrogen atom of a hydroxyl 
group by tert-butyl partially and which protected the hydrogen atom of a hydroxyl 
group by the tetrahydropyranyl group partially, The acid generator chosen from the 
onium salt shown by (PAG.5) from the following type (PAG.l), The lysis inhibition 
agent of the 2 and 2 , -bis(4-tertbuthoxycarbonyloxy phenyl) propane shown by the 
following formula (Data Resources, l) was dissolved in l-ethoxy-2-propanol, and the 
resist constituent of the various presentations shown in Table 3 was prepared. 
[0070] After preparing resist liquid by filtering the obtained resist constituent with the 
0.2 -micrometer filter made from Teflon, spin coating of this resist liquid was carried 
out to up to the silicone wafer, and it applied to 0.8 micrometers. 

[0071] Subsequently, BEKU [ this silicone wafer / with the 100-degree C hot plate ] for 
120 seconds. Furthermore, when it exposed using the excimer laser stepper (NIKON 
CORP., NSR2005EXNA=0.5), BEKU during 60 seconds was given at 90 degrees C and 
negatives were developed in the water solution of 2.38% of tetramethylammonium 
hydroxide, the pattern of a positive type was able to be obtained. 

[0072] The obtained resist pattern was evaluated as follows. A result is shown in Tables 
3 and 4. 

The resist-pattern evaluation approach" It asked for sensibility (Eth) first. Next, 
minimum line width of separated Rhine in this light exposure and a tooth space was 
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made into the resolution of an evaluation resist by making into the optimal light 
exposure (sensibility: Eop) light exposure which resolves the top and the bottom of a 
0.35-micrometer Rhine and a tooth space by 1 : 1. Moreover, the configuration of the 
resolved resist pattern was observed using the scanning electron microscope. 
[0073] 

[Formula 12] 
[0074] 

[Formula 13] 
[0075] 
[Table 3] 
[0076] 
[Table 4] 

[0077] [the examples 15-28 of combination, and the examples 5"8 of comparison 
combination] - it is shown in Tables 5 and 6 - as - as an acid generator " the following 
(PAG.6-8) or - having mentioned above (PAG 4 and 5) - the positive type pattern 
was obtained like the above-mentioned example 1 of combination except using. In 
addition, the nitrogen content compound for PED stability was added to the example 
28 of combination as an additive. 

[0078] The obtained resist pattern was similarly estimated as the above. Furthermore, 
the PED stability of a resist changed after exposure and neglect time amount with the 
optimal light exposure, performed PEB, and the time amount by which change of a 
resist pattern configuration was observed, for example, the Rhine pattern, became 
T-top, and it evaluated it by time amount it became impossible to resolve. It is rich in 
PED stability, so that this time amount is long. The above result is shown in Tables 5 
and 6. 
[0079] 

[Formula 14] 
[0080] 
[Table 5] 
[0081] 
[Table 6] 



TECHNICAL FIELD 

[Industrial Application] This invention relates to new sulfonium salt suitable as a 
component of the chemistry magnification positive-resist ingredient suitable for 
ultra-fine processing technology. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The new sulfonium salt of the above-mentioned formula (l) of 
this invention By having introduced the acid unstable radical into the 3rd place of the 
phenyl group of the sulfonium salt which is an acid generator By being able to enlarge 
dissolution contrast of the exposure section and an unexposed part, introducing an 
oxygen atom into the 3rd [ further ] place, and having prevented from taking 
. resonating structure of a sulfur atom Since the transmission near 250nm can be raised 
a non-permuted triphenyl phosphonium salt and more than equivalent and the 
transmission as a resist ingredient can be raised as a result, it is effective as a 
component of the chemistry magnification positive resist ingredient which has the high 
definition suitable for ultra-fine processing technology. 

TECHNICAL PROBLEM 

. [Description of the Prior Art] While detailed-ization of a pattern rule is called for with 
high integration and high-speed izing of LSI, promising ** of the far ultraviolet-rays 
lithography is carried out as next- generation ultra-fine processing technology. 
Far-ultraviolet-rays lithography is possible also for 0.3-0.4-micrometer processing, and 
the pattern formation with a perpendicularly near side attachment wall of it becomes 
[ as opposed to / when the low resist ingredient of light absorption is used / a 
substrate ] possible, moreover - as the light source of recent years and far ultraviolet 
rays high - the technique of using a brightness KrF excimer laser attracts attention, 
in order to use this as mass production technology* light absorption is low and the high 
sensitivity resist ingredient is demanded. 

[0003] Sensibility, resolution, and dry etching resistance are high, and the chemistry 
magnification positive -resist ingredients (JP,2-27660,B, JP,63"27829,A, etc.) which 
made the catalyst the acid developed in recent years from such a viewpoint have the 
outstanding description, and are resist ingredients especially promising for 
far ultraviolet-rays lithography. 

[0004] In this case, in the chemistry magnification positive -resist ingredient, it is 
known that the acid generator to blend will have big effect on the function as a 
chemistry magnification positive -resist ingredient especially. The onium salt shown 
below is mentioned as a typical thing of such an acid generator. 
[0005] 
[Formula 2] 
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[0006] The above-mentioned onium salt has the effectiveness of suppressing the film 
decrease at the time of development while it will reduce the solubility to the alkali 
water solution of a resist ingredient if it is blended as a resist component since itself is 
an oil solu bility compound. 

[0007] However, since it is the decomposition product mist beam oil solubility which in 
the case of a positive -resist ingredient is generated when an acid generator absorbs a 
high energy line, this decomposition product cannot reduce the dissolution rate to the 
alkali water solution of the exposure section, and cannot enlarge the alkali dissolution 
rate ratio (it is called dissolution contrast) of the exposure section and an unexposed 
part. For this reason, the chemistry magnification positive -resist ingredient using the 
above-mentioned onium salt had the fault of definition being low, and a pattern 
configuration having not become a rectangle but becoming the forward tapered shape 
of trapezoidal shape on the occasion of alkali development since the omission nature of 
the exposure section is bad. 

[0008] Then, in order to solve this problem, introduce into the p-th place of a 
triphenylsulfonium salt the tert'butoxy radical which is an acid unstable radical, the 
phenol derivative which has alkali solubility in an operation of the acid disassembled 
and generated by high energy line exposure is made to generate, and enlarging 
dissolution contrast is performed (refer to Japanese Patent Application No. No. 317626 
[ six to ]). However, even if it used the sulfonium salt which produces such a phenol 
derivative, when it exposed on a substrate with a low reflection factor, it was difficult to 
obtain what is satisfied in respect of resolution. 

[0009] This has the low transmission near 250nm of the above-mentioned sulfonium 
salt, and in order to reduce the permeability as resist film, when it exposes using a 
substrate with a low reflection factor, the optical reinforcement in the resist film upper 
part and the lower part differs, a difference appears in the yield of an acid, and it is 
considered for reducing definition. 

[00 10] Moreover, the conventional chemistry magnification positive -resist ingredient If 
the neglect time amount from exposure to PEB (Post Exposure Bake) becomes long 
when far ultraviolet rays, an electron ray, and X ray lithography are performed When 
pattern formation is carried out, the Rhine pattern becomes T-top configuration, 
namely, there is a problem [referred to as PED (PostExposure Deley)] that the pattern 
upper part becomes thick. This is considered for the solubility of a resist film front face 
to fall, and serves as a big fault in the case of presenting practical use. For this fault, 
the conventional chemistry magnification positive -resist ingredient 
[reference -W.Hinsberg, et.al. and J.Photopolym.Sci.Technol. with the problem of 
spoiling dimension control even if it makes dimension control at a lithography process 
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difficult and faces substrate processing using dry etching, 6 (4), 535-546(1993)., 
T.Kumada, et.al., J.Photopolym.Sci.Technol., and 6(4)571-574(1993). - ] . This problem 
is solved and there is still no satisfying chemistry magnification positive-resist 
ingredient. 

[00 11] In the chemistry magnification positive-resist ingredient, the cause of the 
problem of PED is considered that the basic compound in air is involving greatly. The 
acid of a resist film front face generated by exposure reacts [ the basic compound in air, 
and ], and deactivates, and since the amount of the acid which deactivates so much will 
increase if the neglect time amount to PED becomes long, decomposition of an acid 
unstable radical stops being able to happen easily. Therefore, a refractory -ized layer is 
formed in a front face, and a pattern serves as Ttop configuration. 

[0012] In addition, since the effect of the basic compound in air can be suppressed by 
adding a basic compound in this case, it is known that there is effectiveness also in 
PED - **** (JP,5-232706,A, 5-249683 official report, etc.) " the basic compound used 
here according to examination of this invention person It turned out that are not 
incorporated by volatilization in the resist film, or compatibility with each component 
of a resist ingredient is bad, a problem is in the repeatability of effectiveness since 
distribution in the resist film is uneven, and definition is moreover dropped. 
[0013] Therefore, development of the new component which gives the chemistry 
magnification positive resist ingredient of high performance without the 
above-mentioned problem is desired. 

[0014] This invention was made in view of the above-mentioned situation, and aims at 
offering new sulfonium salt suitable as a component of the chemistry magnification 
positive-resist ingredient which has the high definition suitable for ultra-fine 
processing technology. 



OPERATION 



[Means for Solving the Problem and its Function] this invention person makes the 
trialkylsilyl sulfonate shown by the diaryl sulfoxide shown by the following general 
formula (2) like the following reaction formula, and the following general formula (3) as 
a result of repeating examination wholeheartedly, in order to attain the 
above-mentioned purpose react. Furthermore, by making the GUMNIYA reagent 
shown by the following general formula (4) which can be prepared at the reaction of 
3-tert-butoxy phenyl chloride and metal magnesium react It found out that the new 
sulfonium salt which has a tert-butoxy radical in the 3rd place of the phenyl group 
shown by the following general formula (la) was obtained. Furthermore, deprotection 
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of the tert-butoxy radical of the sulfonium salt shown by this following general formula 
(la) is carried out with an acid. With a conventional method, a tert-butoxycarbonyl 
radical, a tertbutoxy carbonylmethyl radical, By making the acid unstable radical 
wh ich consists of a trialkylsilyl group, a tetrahydropyranyl group, a methoxymethyl 
radical, etc. permute by the 3rd place of a phenyl group The following new- type (1) 
sulfonium salt which has at least one acid unstable radical in the 3rd place of a phenyl 
group is obtained. It was suitable as a component of the chemistry magnification 
positive-resist ingredient which has the high definition to which the sulfonium salt of 
this above-mentioned formula (l) fitted ultra-fine processing technology, and found out 
that power could greatly be demonstrated especially in far-ultraviolet-rays lithography. 
[0016] 
[Formula 3] 

(However, for the inside Rl of a formula, it is a hydrogen atom, an alkyl group, an 
alkoxy group, or a dialkylamino radical, OR2 is an acid unstable radical, and R3 is a 
methyl group or tert-butyl.) Y is a permutation, unsubstituted alkyl sulfonate, or aryl 
sulfonate, n is the integer of 0-2, and m is the integer of 1-3, and the sum of n and'm is 

3. 

[0017] Namely, the sulfonium salt of the above-mentioned formula (l) of this invention 
Although the alkali solubility of the compound itself is low, they are the moisture in the 
acid generated by decomposition by high energy line exposure, and a resist ingredient, 
and an operation of PEB (Post Exposure Bake). An acid unstable radical decomposes 
efficiently, and since a carboxylic acid part generates when it has the third class 
carboxylate radical like the high phenol part of alkali solubility, or a 
tert-butoxycarbonyl methyloxy radical, bigger dissolution contrast can be acquired. 
[0018] Therefore, the sulfonium salt of the above-mentioned formula (l) can 
demonstrate the engine performance which was excellent as an acid generator of a 
chemistry magnification positive -resist ingredient. The resist ingredient containing the 
sulfonium salt of the above-mentioned formula (l) When it has big dissolution contrast 
and the light source near 250nm is especially used according to the effectiveness of the 
acid unstable radical of the sulfonium salt of the above-mentioned formula (l) By 
permuting the oxygen atom by the 3rd place which cannot take a sulfur atom and 
resonating structure, it is possible to raise the permeability near 250nm with a 
non-permuted thing more than equivalent, and, so, the resist image which has high 
resolution and the wide range depth of focus can be acquired. 

[0019] That is, this invention is shown by the (A) following general formula (l), and the 
sulfonium salt characterized by having at least one acid unstable radical in the 3rd 
place of the phenyl group in a molecule is offered. 
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[0020] 
[Formula 4] 

(However, the inside Rl of a formula is a hydrogen atom, an alkyl group, an alkoxy 
group, or a dialkylamino radical, OR2 is an acid unstable radical and Y is a 
permutation, unsubstituted alkyl sulfonate, or aryl sulfonate.) n is the integer of 0 2, 
and m is the integer of 1-3, and the sum of n and m is 3. 

[0021] Hereafter, when it explains per this invention and also to a detail, the new 
sulfonium salt of this invention is shown by the following general formula (l), and has 
at least one acid unstable radical in the 3rd place of the phenyl group in a molecule. 
.[0022] 
[Formula 5] 

, (However, the inside Rl of a formula is a hydrogen atom, an alkyl group, an alkoxy 
group, or a dialkylamino radical, OR2 is an acid unstable radical and Y is a 

. permutation, unsubstituted alkyl sulfonate, or aryl sulfonate.) n is the integer of 0-2, 
and m is the integer of 1~3, and the sum of n and m is 3. 

[0023] In the above-mentioned formula (l), Rl is a hydrogen atom, an alkyl group, an 
alkoxy group, or a dialkylamino radical, the thing of the carbon numbers 1-8, such as a 
methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl, sec-butyl, 
tert-butyl, a hexyl group, and a cyclohexyl radical, is concretely suitable for it as an 
alkyl group, and a methyl group, an ethyl group, an isopropyl group, and tert-butyl are 
used more preferably especially. As an alkoxy group, the thing of the carbon numbers 
1-8, such as a methoxy group, an ethoxy radical, a propoxy group, an isopropoxy group, 
an n-butoxy radical, a sec-butoxy radical, a tert-butoxy radical, a HEKISHIROKISHI 
radical, and a SHIKUROHEKI siloxy radical, is suitable, and a methoxy group, an 
ethoxy radical, an isopropoxy group, and a tert-butoxy radical are used more preferably 
especially. Although the amino group which has the alkyl group of the carbon numbers 
14, such as a dimethylamino radical, a diethylamino radical, and a dipropylamino 
radical, is used as a dialkylamino radical, a dimethylamino radical is desirable 
especially. 

[0024] OR2 is an acid unstable radical. Here, as an acid unstable radical, acetals, such 
as trialkylsilyloxy radicals, such as the third class carboxylate radicals, such as 
carbonate radicals, such as the third class alkoxy groups, such as a tert-butoxy radical, 
and a tert-buthoxycarbonyloxy radical, and a tert-butoxycarbonyl methyloxy radical, a 
trimethylsilyloxy radical, a triethyl silyloxy radical, and a tert-butyldimethylsilyloxy 
radical, a tetrahy drop yr any loxy radical, a methoxymethyloxy radical, and an ethoxy 
ethyloxy radical, or a ketal radical is mentioned, for example. 

[0025] Moreover, Y is a permutation, unsubstituted alkyl sulfonate, or aryl sulfonate, 
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for example, trifluoromethane sulfonate, nonafluorobutane sulfonate, and p-toluene 
sulfonate are suitable for it. n is the integer of 0*2, and m is the integer of 13, and the 
sum of n and m is 3. 

[0026] In addition, if the sulfonium salt which has a p-toluenesulfonic acid anion 
(p-toluene sulfonate) in a counter anion (Y-) is used as a component of a resist 
ingredient especially in this invention Since effect of deactivation of an acid with the 
basic compound in air, the effectiveness, i.e., the resist film front face, of the 
p-toluenesulfonic-acid anion, can be made very small, Formation of a surface refractory 
layer can be suppressed, and it is good, and PED stability can fully solve the problem of 
the surface refractory layer which caused Ttop configuration, i.e., the problem of PED, 
and can obtain better sensibility. 

[0027] As sulfonium salt of such an above-mentioned formula (l), the following are 
illustrated concretely, namely, as sulfonium salt which has a tert-butoxy radical as an 
acid unstable radical For example, trifluoro methansulfonic acid (3 -tert-butoxy phenyl) 
diphenyl sulfonium, P toluene sulfonic acid (3-tert-butoxy phenyl) diphenyl sulfonium, 
Nonafluorobutane sulfonic-acid (3 -tert-butoxy phenyl) diphenyl sulfonium, Trifluoro 
methansulfonic acid bis (3 -tert-butoxy phenyl) phenyl sulfonium, P toluene sulfonic- acid 
bis(3-tertbutoxy phenyl) phenyl sulfonium, Nonafluorobutane sulfonic-acid 
bis (3 -tert-butoxy phenyl) phenyl sulfonium, Trifluoro methansulfonic acid tris 
(3-tert-butoxy phenyl) sulfonium, P- toluene sulfonic- acid tris (3 "tert-butoxy phenyl) 
sulfonium, Nonafluorobutane sulfonic-acid tris (3-tert-butoxy phenyl) sulfonium, 
Trifluoro methansulfonic acid (3-tert-butoxy phenyl) bis (4-dimethylamino phenyl) 
sulfonium, P- toluene sulfonic -acid (3-tert-butoxy phenyl) bis(4-dimethylamino phenyl) 
sulfonium, Nonafluorobutane sulfonic-acid (3-tert-butoxy phenyl) bis(4-dimethylamino 
phenyl) sulfonium, Trifluoro methansulfonic acid bis(3-tert"butoxy phenyl) 
(4-dimethylamino phenyl) sulfonium, P- toluene sulfonic -acid bis(3 "tert-butoxy phenyl) 
(4-dimethylamino phenyl) sulfonium, nonafluorobutane sulfonic-acid bis (3 -tert-butoxy 
phenyl) (4-dimethylamino phenyl) sulfonium, etc. are mentioned. 

[0028] As sulfonium salt which has a tert-buthoxycarbonyloxy radical as an acid 
unstable radical Trifluoro methansulfonic acid bis(3 -tert-buthoxycarbonyloxy phenyl) 
phenyl sulfonium, P-toluenesulfonic acid bis(3tert-buthoxycarbonyloxy phenyl) phenyl 
sulfonium, Trifluoro methansulfonic acid tris (3 -tert-buthoxycarbonyloxy phenyl) 
sulfonium, P- toluene sulfonic -acid tris (3-tert-buthoxycarbonyloxy phenyl) sulfonium, 
Nonafluorobutane sulfonic-acid tris (3 -tert-buthoxycarbonyloxy phenj^l) sulfonium, 
Trifluoro methansulfonic acid (3 "tert-buthoxycarbonyloxy phenyl) bis(4-dimethylamino 
phenyl) sulfonium, P-toluenesulfonkracid (3-tert-buthoxycarbonyloxy phenyl) 
bis (4-dimethylamino phenyl) sulfonium, Trifluoro methansulfonic acid 
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bis(3"tertbuthoxycarbonyloxy phenyl) (4-dimethylamino phenyl) sulfonium, 
P-toluenesulfonicacid bis(3-tertbuthoxycarbonyloxy phenyl) (4-dimethylamino phenyl) 
sulfonium, Nonafluorobutane sulfonic-acid bis(3tertbuthoxycarbonyloxy phenyl) 
(4-dimethylamixio phenyl) sulfonium etc. is mentioned. 

[0029] As sulfonium salt which has a tert-butoxycarbonyl methyloxy radical as an acid 
unstable radical Trifluoro methansulfonic acid bis(3-tert-butoxycarbonyl methyloxy 
phenyl) phenyl sulfonium, P -toluenesulfonic-acid bis (3 "tert-butoxycarbonyl methyloxy 
phenyl) phenyl sulfonium, Trifluoro methansulfonic acid tris (3 -tert-butoxycarbonyl 
methyloxy phenyl) sulfonium, Nonafluorobutane sulfonic-acid tris 
(3-tert-butoxycarbonyl methyloxy phenyl) sulfonium, Trifluoro methajisulfonic acid 
(3-tert butoxycarbonyl methyloxy phenyl) bis(4-dimethylamino phenyl) sulfonium, 
Ptoluenesulfonic-acid bis (3 -tert-butoxycarbonyl methyloxy phenyl) (4-dimethylamino 
phenyl) sulfonium etc. is mentioned. 

[0030] As sulfonium salt which has an acetal or a ketal radical as an acid unstable 
radical As a thing with a tetrahydropyranyl group, trifluoro methansulfonic acid bis (3 
-(2-tetrahydropyranyl)- oxy-phenyl) phenyl sulfonium, Trifluoro methansulfonic acid 
tris (3 -(2-tetrahydropyranyl) - oxyphenyl) sulfonium, Nonafluorobutane sulfonic-acid 
tris (3 -(2-tetrahydropyranyl) - oxy-phenyl) sulfonium, Trifluoro methansulfonic acid (3 
-(2-tetrahydropyranyl)- oxy-phenyl) bis(4-dimethylamino phenyl) sulfonium, As what 
p -toluenesulfonic-acid bis(3 -(2-tetrahydropyranyl) - oxy-phenyl) (4-dimethylamino 
phenyl) sulfonium etc. is mentioned, and has a methoxymethyl radical Trifluoro 
methansulfonic acid bis(3-methoxymethyloxy phenyl) phenyl sulfonium, Trifluoro 
methansulfonic acid tris (3" me thoxy methyloxy phenyl) sulfonium, Nonafluorobutane 
sulfonic-acid tris (3 -me thoxy methyloxy phenyl) sulfonium, Trifluoro methansulfonic 
acid (3-methoxymethyloxy phenyl) bis(4"dimethylamino phenyl) sulfonium, 
p -toluenesulfonic-acid bis(3-methoxymethyloxy phenyl) (4-dimethylamino phenyl) 
sulfonium, etc. are mentioned. 

[0031] As sulfonium salt which has a trialkylsilyloxy radical as an acid unstable radical 
Trifluoro methansulfonic acid bis(3-trimethylsilyloxy phenyl) phenyl sulfonium, 
P toluenesulfonic-acid bis (3 -trie thy 1 silyloxy phenyl) phenyl sulfonium, Trifluoro 
methansulfonic acid tris (3-trimethylsilyloxy phenyl) sulfonium, Nonafluorobutane 
sulfonic-acid tris (3-trimethylsilyloxy phenyl) sulfonium, Trifluoro methansulfonic acid 
(3-triethyl silyloxy phenyl) bis (4 - dime thy lam i n o phenyl) sulfonium, 
p -toluenesulfonic-acid bis (3-trimethylsilyloxy phenyl) (4-dimethylamino phenyl) 
sulfonium, etc. are mentioned. 

[0032] The sulfonium salt of the above-mentioned formula (l) of this invention is 
compoundable with the following paths. That is, the 3-halogenation~tert-butoxy 
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benzene shown by the following general formula (7) which is made to carry out 
condensation of the isobutene shown by 3'halogenation phenol first shown, for example 
by the following general formula (5) and the following general formula (6) with an acid, 
and is obtained is made to react with THF Nakakane group magnesium with a 
conventional method, and it considers as 3"tert-butoxy phenyl GURINIYA (GURINIYA 
reagent) shown by the following general formula (4). Next, the sulfonium salt which 
has a 3-tert-butoxy phenyl group as an acid unstable radical shown by the following 
general formula (la) is compoundable by making the trialkylsilyl sulfonate shown by 
the following general formula (3) react to the sulfoxide shown by the following general 
formula (2) in an organic solvent, and making the GURINIYA reagent of the following 
formula (4) react further. 
[0033] 
[Formula 6] 

(However, the inside Rl, R2, R3, Y, m, and n of a formula is the same as that of the 
above respectively, and X is a bromine atom or a chlorine atom.) 

[0034] In the above-mentioned reaction, the reaction of the isobutene of 3'halogenation 
phenol of the above-mentioned formula (5) and the above-mentioned formula (6) can be 
performed according to J. "the fourth edition of an experimental science lecture, 
organic synthesis 2, p200, the edited by Chemical Society of Japan, Maruzen", and 
"Holcombe and T.Livinghouse J.Org.Chem., 111-115.51. (1986)." In this case, when 
making 3 haloge nation phenol of the above-mentioned formula (5), and the isobutene of 
the above-mentioned formula (6) react, 3-halogenation phenol of a formula (5) is 
received in the isobutene of a formula (6). 110 mols, That of ** especially added at a 
rate of 0.01-0.05 mols 0.01-0.1 mols to 3-halogenation phenol of . a formula (5) in 
addition by making strong acid, such as trifluoro methansulfonic acid, into a catalyst 
with the rate of 3-5 mols is desirable. Moreover, as for a reaction, it is desirable in 
organic solvents, such as a methylene chloride, to carry out in a -40--70 degree C 
temperature requirement for 0.5 to 4 hours. 

[0035] moreover, as a sulfoxide of the above-mentioned formula (2) A diphenyl sulfoxide, 
the bis(3, 4-G tert-butoxy phenyl) sulfoxide shown by the following formula (2a), The 
bis(4-tert-butoxy phenyl) sulfoxide shown by the following formula (2b), It is desirable 
to use the bis(4 - dime thylamino phenyl) sulfoxide shown by the following formula (2c), 
the bis(3-tert-butoxy phenyl) sulfoxide shown by the following formula (2d) which is the 
condensation product of the GURINIYA reagent of the above-mentioned formula (4) 
and a thionyl chloride. 
[0036] 
[Formula 7] 
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[0037] In addition, composition of these sulfoxides compound can be performed 
according to an approach given in Japanese Patent Application No. No. 26171 [ six to ]. 
[0038] For example, when obtaining the compound of the above-mentioned formula (2b), 
it can carry out by the approach of making a thionyl chloride react to ptert-butoxy 
phenyl GURINIYA shown by the following formula (A). 
[0039] 
[Formula 8] 

(X shows chlorine or a bromine atom.) 

[0040] In this case, it is desirable to perform a reaction in a methylene chloride and the 
organic solvent of THF. Moreover, in case a thionyl chloride is made to react to a 
GURINIYA reagent, 176 - 1/2 mol of thionyl chlorides is preferably dropped at 1 / a rate 
of 3 - 1/2 mol to a GURINIYA reagent, and 78 degrees C - 70 degrees C of reaction 
conditions are -60 degrees C - 10 degrees C preferably, and drop time is 45 - 90 minutes 
preferably for 10 to 120 minutes. After reaction termination can obtain the purpose 
compound for a solvent layer with recrystallization or a column chromatography after 
rinsing, desiccation, and concentration. 

[0041] New sulfonium salt with one 3tertbutoxy phenyl group is compoundable with 
this invention by using sulfoxides, such as the above-mentioned formula (2a), (2b), (2c), 
or a diphenyl sulfoxide, as a raw material. Moreover, new sulfonium salt with three 

3- tert-butoxy phenyl groups is compoundable by using the sulfoxide of the 
above-mentioned formula (2d) for a raw material. 

[0042] Moreover, the new sulfonium salt with two 3-tert-butoxy phenyl groups is 
compoundable by making the aryl GURINIYA reagent indicated to be the 
bis(3-tert-butoxy phenyl) sulfoxide of the above-mentioned formula (2d) by the 
following formula (8), for example, phenyl GURINIYA, 4-tert butoxy phenyl GURINIYA, 

4- dimethylamino phenyl GURINIYA, etc. react. 
[0043] 

[Formula 9] 

(The inside Rl, R3, Y, X, m, and n of the above-mentioned formula is the same as that 
of the above respectively.) 

[0044] In addition, when what has a tert-butoxy radical is used at least for the 2nd 
place and 2! like a bis(2, 4:G terfc-butoxy phenyl) sulfoxide as a sulfoxide of the 
above-mentioned formula (2), the purpose compound cannot be obtained because of a 
solid trauma. It is also the same as when what has a tetrahydropyranyloxy radical at 
least in the 2nd place and 2* is used. 

[0045] Moreover, in the synthesis method of the sulfonium salt by the reaction of the 
phenol or anisole which is the conventional technique, and a thionyl chloride, or a 
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sulfoxide compound, it may differ from an alt.substitution product and the Para 
substitution product with the reagent used since there is an active site of a phenol with 
the ortho position and the two para positions, and especially a me ta- substitution 
product cannot be obtained. Furthermore, since hydrogen chloride gas occurs in the 
system of reaction at this reaction, it is difficult to compound a compound with an acid 
unstable radical like tert-butoxy benzene in a raw material. On the other hand, by the 
approach of this invention, since only a meta- substitution product is obtained 
quantitatively, the GURINIYA reagent is used and the mineral salt of a magnesium 
chloride etc. only generates instead of being hydrogen chloride gas, decomposition of an 
acid unstable radical does not advance. 

[0046] In addition, although the 3-tert-butoxy phenyl GURINIYA reagent was used for 
the raw material of a sulfoxide and sulfonium salt in the above-mentioned synthesis 
method, even if it uses the GURINIYA reagent which was made to react with metal 
magnesium and was prepared, the sulfonium salt of the above-mentioned formula (l) is 
compoundable [ the hydroxy 1 group of 3 -haloge nation phenol is protected by the 
protective group from which it can be desorbed with inactive and an acid, for example, 
a tetrahydropyranyl group, to a GURINIYA reagent, and ]. 

[0047] Especially in the above-mentioned reaction, it is desirable it to be suitable to 
mix 1-5 mols of trialkylsilyl sulfonate of the above-mentioned formula (3) at a rate of 
2-3 mols, and to add especially 1-5 mols of GURINIYA reagents of the above-mentioned 
formula (4) or the above-mentioned formula (8) at a rate of 2-3 mols to the sulfoxide of 
the above-mentioned formula (2) to the sulfoxide of the above-mentioned formula (2). 
Furthermore, as for these reactions, it is desirable under existence of organic bases, 
such as triethylamine and a pyridine, to carry out in organic solvents, such as THF and 
a methylene chloride, in order to prevent the desorption of the tert-butoxy radical by 
the acid impurity of the minute amount which exists in the trialkylsilyl sulfonate of the 
above-mentioned formula (3). In addition, although especially the reaction condition of 
these reactions is not restricted, it is desirable to consider as the reaction temperature 
of 0-10 degrees C. 

[0048] Furthermore, in this invention, the new sulfonium salt shown by the following 
general formula (l) which has the acid unstable radical made into the purpose in the 
3rd place of a phenyl group can be obtained by carrying out deprotection of the 
tert-butoxy radical of the sulfonium salt of the above-mentioned formula (la) with an 
acid, and permuting the hydrogen atom of a phenolic hydroxyl group with a 
conventional method by acid unstable radicals, such as a tert-butoxycarbonyl radical, a 
tert-butoxy carbonylmethyl radical, a trialkylsilyl group, a tetrahydropyranyl group, 
and a methoxymethyl radical. 
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[0049] 

[Formula 10] 

(However, the inside Rl, R2, Y, n, and m of the above-mentioned formula is the same as 
that of the above respectively.) 

[0050] Thus, the new sulfonium salt of the above-mentioned formula (l) of this 
invention obtained It is what is suitably used as an acid generator of a chemistry 
magnification positive -resist ingredient. Although the sulfonium salt of this formula (l) 
can be blended as an acid generator and can be prepared as a chemistry magnification 
positive-resist ingredient of binary system (an organic solvent, alkali fusibility resin, 
acid generator) or three-component system (an organic solvent, alkali fusibility resin, 
an acid generator, lysis inhibition agent) It is suitable to prepare as a chemistry 
magnification positive resist ingredient of three -component system especially. 
[0051] in this case, if it is desirable tha.t it takes the 0.5 to 15 section (the weight 
section and the following - the same) for the 2 - 8 section and it does not fulfill the 0.5 
sections to the alkali fusibility resin 100 weight section, there are few acid yields at the 
time of exposure, sensibility and resolving power may be inferior, if the 15 sections are 
exceeded, the permeability of a resist may fall, and especially the loadings of the 
sulfonium salt of the above-mentioned formula (l) as an acid generator may be inferior 
in resolving power 

[0052] In addition, although the operation of the resist ingredient with which the 
sulfonium salt of the above-mentioned formula (l) was blended, optical operation, etc. 
can adopt a well-known lithography technique and can perform it, especially its 
above-mentioned resist ingredient is the optimal to detailed patterning by 254-193nm 
far ultraviolet light and the electron ray. 
[0053] 



EXAMPLE 



[Example] Although an example and the example of a comparison, and the example of 
combination are shown and this invention is explained concretely hereafter, this 
invention is not restricted to the following example. In addition, each section in each 
example is the weight section. 
[0055] [Example l] 

Synthetic bis(3tert-butoxy phenyl) sulfoxide 17. 8g (0.052 mols) of trifluoro 
methansulfonic acid tris (3"tert-butoxy phenyl) sulfonium was dissolved in THF52g, 
and it cooled in the iced water bath. The reaction was riped for 30 minutes, 
triethylamine 5.3g (0.052 mols) having been added to this, and having been dropped, 
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controlling trimethylsilyl trifluorome thane sulfonate 28. 6g (0.13 mols) not to exceed 10 
degrees C, and having used reaction temperature as 010 degrees C. It was dropped 
controlling the GURINIYA reagent which used 3-tert-butoxy chlorobenzene 24.0g (0.13 
mols), metal magnesium 3.2g (0.13 mols), and THF40g for this solution, and was 
prepared with the conventional method not to exceed 10 degrees C. Furthermore, the 
reaction was riped for 30 minutes, having used reaction temperature as 0"10 degrees G. 
After adding 300g of ammonium-chloride water solutions to reaction mixture 20% and 
performing a halt and liquid separation of a reaction, chloroform 300g was added to the 
organic layer. After rinsing an organic layer twice using 200g of water, reduced 
pressure distilling off of the solvent was carried out, and oily matter was obtained. 
When this oily matter was applied to the column chromatography (silica gel- an extract, 
cMorofornvmethanol), trifluoro methansulfonic acid tris (3-tert-butoxy phenyl) 
sulfonium of the yield of 10. 5g (29% of yield) and 99% of purity was isolated. 
[0056] The result of the nuclear-magnetic-resonance spectrum (NMR) of the obtained 
trifluoro methansulfonic acid tris (3-tert-butoxy phenyl) sulfonium, an infrared 
spectrum (IK), an elemental- analysis value, and an ultraviolet absorption spectrum 
(UV) is shown below. In addition, the value of the ultraviolet absorption spectrum of 
trifluoro methansulfonic acid triphenylsulfonium and trifluoro methansulfonic acid tris 
(4-tert-butoxy phenyl) sulfonium is also shown as an example of a comparison. 
[0057] 

[Formula ll] 

(a) 1.25 Singlet 27H(b)7.05"7.06 Triplet 3H(c) (e)7.25-7.29 Multiplet 6H(d)7.51-7.57 
Triplet 3HIR:(cm l) 2980, 1587, 1564, 1477, 1423, 1394, 1369, 1263, 1259, H59, 1031, 
933, 912, 638 

Elemental-analysis value: (%) C31H3906S2F3 theoretical value C^59.2 H:6.2 analysis 
value C:59.1 H:6.1 [0058] 
[Table 1] 

[0059] [Example 2] Except using phenyl GURINIYA instead of 3-tert-butoxy phenyl 
GURINIYA of an example 1, when reacted like the example 1, trifluoro methansulfonic 
acid bis(3-tert-butoxy phenyl) phenyl sulfonium was obtained at 98% of purity, and 35% 
of yield. 

[0060] [Example 3] Except using a diphenyl sulfoxide instead of the sulfoxide of an 
example 1, when reacted like the example 1, trifluoro methansulfonic acid 
(3-tert-butoxy phenyl) diphenyl sulfonium was obtained at 98% of purity, and 27% of 
yield. 

[0061] [Example 4] Except using a bis (4 - dime thy la m i n o phenyl) sulfoxide instead of the 
sulfoxide of an example 1, when reacted like the example 1, trifluoro methansulfonic 
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acid (3-tert-butoxy phenyl) bis(4-dimethylaraiiio phenyl) sulfonium was obtained at 
98% of purity, and 27% of yield. 

[0062] [Example 5] Except using 4"dimethylamino phenyl GURINIYA instead of the 
GURINIYA reagent of an example 1, when reacted like the example 1, trifluoro 
methansulfonic acid bis(3 tert butoxy phenyl) (4 dimethylamino phenyl) sulfonium was 
obtained at 98% of purity, and 33% of yield. 

[0063] [Examples 6-10] ****** made to react like examples 1*5 and the sulfonium salt 
which has p-toluenesulfonic acid in the respectively following counter anions were 
obtained except using the trimethylsilyl -p -toluene sulfonate (113-117 degrees C of 
boiling points, 0.5 - 0.6mmHg) obtained by making p-toluenesulfonic acid and 
trimethylsilyl chloride react with a conventional method instead of the trimethylsilyl 
trifluoromethane sulfonate used in the examples 1-5. 

Example 6 *p-toluenesulfonic-acid tris (3-tert-butoxy phenyl) sulfonium 99% of purity 
35% example 7of yield*p-toluenesulfonic-acid bis(3-tert-butoxy phenyl) phenyl 
sulfonium 99% of purity 28% Example 8of Yield'p-toluenesulfonic-acid (3-tert-butoxy 
phenyl) diphenyl sulfonium 99% of purity 25% example 9of yield *p- toluene sulfonic- acid 
(3-tert-butoxy phenyl) bis(4"dimethylamino phenyl) sulfonium 97% of purity The 31% 
example 10 of yield* P- toluene sulfonic -acid bis(3-tert"butoxy phenyl) (4-dimethylamino 
phenyl) sulfonium 98% of purity 32% [0064] of yield [Examples 11*15] ****** made to 
react like examples 1-5 and the sulfonium salt which has a nonafluorobutane sulfonic 
acid in the respectively following counter anions were obtained except using the 
trimethylsilyl nonafluorobutane sulfonate obtained by making a nonafluorobutane 
sulfonic acid and trimethylsilyl chloride react with a conventional method instead of 
the trimethylsilyl trifluoromethane sulfonate used in the examples 1-5. 
Example 11 -nonafluorobutane sulfonic-acid tris (3-tert-butoxy phenyl) sulfonium 99% 
of purity 31% example 12of yield 'nonafluorobutane sulfonic-acid bis(3"tert-butoxy 
phenyl) phenyl sulfonium 99% of purity The 28% example 13 of yield : A 
nonafluorobutane sulfonic acid (3-tert-butoxy phenyl) diphenyl sulfonium 99% of purity 
The 18% example 14 of yield * A nonafluorobutane sulfonic acid (3-tert-butoxy phenyl) 
bis(4-dimethylamino phenyl) sulfonium 98% of purity 27% example 15of 
yield -nonafluorobutane sulfonic-acid bis(3 tert-butoxy phenyl) (4-dimethylamino 
phenyl) sulfonium 97% of purity 25% [0065] of yield [Examples 16-19] Deprotection of 
the new sulfonium salt which has the terrt'butoxy radical obtained in the examples 
1 - 15 in the 3rd place is carried out in a methanol or ethanol using the same sulfonic 
acid as a counter anion (for example, trifluoromethane sulfonate and p -toluene 
sulfonate). After obtaining corresponding 3-hydroxyphenyl sulfonium salt almost 
quantitatively, The sulfonium salt which has an acid unstable radical as shown below 
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by using G tert-butyl-JIKARUBONETO or chloroacetic-acid-tert-butyl, and a 
dihydropyran with a conventional method in the 3rd place of a phenyl group was 
compounded. 

Example 16- NONARI fluoro butane sulfonic-acid bis(3 tert buthoxycarbonyloxy 
phenyl) phenyl sulfonium 98% of purity, The 23% example 17 of yield: Trifluoro 
methansulfonic acid (3-tert-butoxycarbonyl methyloxy phenyl) diphenyl sulfonium 98% 
of purity, The 25% example 18 of yield: Ptoluenesulfonic-acid 
(3-tert buthoxycarbonyloxy phenyl) diphenyl sulfonium 98% of purity, The 19% 
example 19 of yield: Nonafluorobutane sulfonic-acid tris (3-tert-butdxycarbonyl 
methyloxy phenyl) sulfonium 98% of purity, 18% [0066] of yield The molar extinction 
coefficient of an ultraviolet absorption spectrum [ in / the 4th place / as a substitution 
product (3*tert-butoxy phenyl sulfonium salt) and an example of a comparison / the 3rd 
place / 248nm of a substitution product (4-tert-butoxy phenyl sulfonium salt) ] of the 
new sulfonium salt of the above-mentioned examples 1-10 is shown in Table 2. 
[0067] It turned out that the effectiveness shows up most greatly in tris (tert"butoxy 
phenyl) sulfonium salt with many tert-butoxy phenyl groups by the ability lessening 
248nm light absorption when the sulfonium salt of this invention is not the 4th place 
and has a tert-butoxy radical in the 3rd place so that clearly from the result of Table 2. 
[0068] 
[Table 2] 

[0069] [The examples 1"14 of combination and examples 15 of comparison 
combination] Polyhydroxy styrene which is shown by the following formula (Polym.l) 
as shown in Tables 3 and 4 and which protected the hydrogen atom of a hydroxyl group 
by the tert-BUTOSHIKI carbonyl group partially, The polyhydroxy styrene which is 
shown by the polyhydroxy styrene or the following type (Polym.3) which is shown by 
the following formula (Polym.2), and which protected the hydrogen atom of a hydroxyl 
group by tert-butyl partially and which protected the hydrogen atom of a hydroxyl 
group by the tetrahydropyranyl group partially, The acid generator chosen from the 
onium salt shown by (PAG. 5) from the following type (PAG.l), The lysis inhibition 
agent of the 2 and 2 t -bis(4-tert-buthoxycarbonyloxy phenyl) propane shown by the 
following formula (Data Resources, l) was dissolved in l-ethoxy-2-propanol, and the 
resist constituent of the various presentations shown in Table 3 was prepared. 
[0070] After preparing resist liquid by filtering the obtained resist constituent with the 
0.2-micrometer filter made from Teflon, spin coating of this resist liquid was carried 
out to up to the silicone wafer, and it applied to 0.8 micrometers. . 

[0071] Subsequently, BEKU [ this silicone wafer / with the 100'degree C hot plate ] for 
120 seconds. Furthermore; when it exposed using the excimer laser stepper (NIKON 
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CORP., NSR2005EXNA=0.5), BEKU during 60 seconds was given at 90 degrees C and 
negatives were developed in the water solution of 2.38% of tetramethylammonium 
hydroxide, the pattern of a positive type was able to be obtained. 

[0072] The obtained resist pattern was evaluated as follows. A result is shown in Tables 
3 and 4. 

The resist-pattern evaluation approach- It asked for sensibility (Eth) first. Next, 
minimum line width of separated Rhine in this light exposure and a tooth space was 
made into the resolution of an evaluation resist by making into the optimal light 
exposure (sensibility- Eop) light exposure which resolves the top and the bottom of a 
0.35-micrometer Rhine and a tooth space by 1-1. Moreover, the configuration of the 
resolved resist pattern was observed using the scanning electron microscope. 
[0073] 

[Formula 12] 
[0074] 

[Formula 13] 
[0075] 
[Table 3] 
[0076] 
[Table 4] 

[0077] [the examples 15-28 of combination, and the examples 5*8 of comparison 
combination] it is shown in Tables 5 and 6 " as " as an acid generator " the following 
(PAG.6-8) - or " having mentioned above (PAG 4 and 5) - the positive type pattern 
was obtained like the above-mentioned example 1 of combination except using. In 
addition, the nitrogen content compound for PED stability was added to the example 
28 of combination as an additive. 

[0078] The obtained resist pattern was similarly estimated as the above. Furthermore, 
the PED stability of a resist changed after exposure and neglect time amount with the 
optimal light exposure, performed PEB, and the time amount by which change of a 
resist pattern configuration was observed, for example, the Rhine pattern, became 
T top, and it evaluated it by time amount it became impossible to resolve. It is rich in 
PED stability, so that this time amount is long. The above result is shown in Tables 5 
and 6. 
[0079] 

[Formula 14] 
[0080] 
[Table 5] 
[0081] 
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[Table 6] 



[Translation done.] 
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